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1-0 MJiQDUCIlON 

- K <. h J ! s v Of !i - 'is H 

, " ^ - v ' f=u!,.s.. s :- ' 1 o-.'it.c - : >. pounds. 

M1QN 

tttl SO is J i t f KM O . v i i 

S * .U lvU>' > S si 

invasive * < i\ x u s uh as in t c a v nk r arsenal grafts : i < o or 
M fee-. i i o dp v<„< shv n <. m > uii av ' u ^ m 
' s ae,eo <■ 'a s o v , 1, „ - ts, , ! < , , n v , 

pathogens. 

A mm±>&: of methods for inducing the risk ofrotecoor- have been 
developed which incorporate anti-infective agents » roedical devices, none of which 

> - , sdesirabij 

|r t. \ <. v < 1 a hi u t ut v s si m\ o, tt lu 
is bcsjsg < This sosrauied release may be problearaoc < achieve, in - a 
own s'vni t<>: Jiov t , o , u < ^la.o^c aeeat >\c . -a d- v\ d rved at taoc o<p be 
required, and rhe incorporation of aaffic-eot amounts of sati-inicctive agent may 

v. S i, < ( v s! v S 1 

- 1 ! > o i 

resiolaM pathogens 

- "> to t ) 1 , ! t ^ to, v;,:\ ,U 

> i-mki v x > on v v t 

d into ru^n o i • 1 ! * ' 
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Two weli-kiw )-*n infective agofe ehlorhexidi) and triciosan. 
The following patents and patent application relate to the use of hi „m bm t ^ > 
nriclosao m medical devices. 

I luted St tes P tfc n V 4 23 5 95 > b\ ee relates to a mkr 4 c d 
' ' <■ f 1 ! s 'i m! » a ,h 

05505 ! ^ <- a > s P < a ^ , •> , - - > Ml ( -> a 

releasing m > m\, ■> i v K ^ ;n .5 ? It s . < \ 
mechanism, activated upon contact with droplets of urine, thereby preventing the 
retrograde j t o >f , 0 01 , n _ e K , Hk >K>ot5 ut I 
mbenvo tcpokiucse 1 m , ce 'wp-u-v I stv !t , - arenas <■» eh ,k p<_- , 

r ( 1 s Ml, , « ' 0 ! t 1 < J j M ,< t < f{ i!vUv U i vt , 

P-CK ( ltd ^ N I Ok S v V M tf 1 »v' i< < ,» v , >N h 



nolymep such as silicone, is compounded and co-extruded i at least one 
microbicidal, agent, and then coated ^ , a hydrophme nelv-ncr. A broad range of 
microbicidal agents are disclosed, including ehlorheaidine and triclosam and 

' - * f*K V XV \ c J\ <c f 1 m h v \» m l( j 

fK>iifi >S U" Dm tlo.,1 (v ^4 ju< S 

microbicidal agents Into the bloodstream of a patient may be undesirable. 

> f u Sak >>u * \ - > M arc v \f v > kIk i a * i t j J v 
m , i ovda j arc > .a > v e ,.r f - - > K , , t» n v c, ; oecme ^ Use 
ua i m \ of a non~iooie sparingly soluble antimicrobial agent, each as <. o \ i 

' Hdu , > j < < s k mi i , i v . u lNS s i * ;f a M 
chloride and pmyuretkme. \ \ } i J agent >s be distributed throughout 
cte. or in s < ! K < , >er 

' - h> ! < i n o ? . t ^ , k> el J kx t. < 
diise. is disclosed. liobed States Paienis Noa. 5,180.605 ar-d $.26 1,421, both by 
\b .r reiaie to siuular technology applied < gloves. 

UnneJ State- b acnk \ . >,'.^\4K.s ami - foO.af p K\, by Curtis et 
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coated > si „ >L ,e wax. \ i, vI ae.^vts such < ehbrhexieUne or 

tridosan may be incorporated u k the coated floss. 

United States Patent No, 5,200 J 94 by hlv- et al relates to as oral 

OS tVtk Ok , j ; t s 

5 compansrumt N uv a "beueociai agent" > , s n > o m-Hh, soluble m .ih,, 
and a fibrous support material composed of hydrophi.bc %vater-imoiubie fc. The 
pcvU .no 'v.o-KU > 'vooi.^lagoor" ;; v V R < l > K <i vu J« 

o' S ,^ u t\ i ^ 
United States Patent No. 5,019,0% by Fox, Jr., et ab relates to 

* ' » 1 ' V t , 1 

it kmm n t k f \ 1 t i \ , i. u , sis, M ! ca<> > 
No. WO 93/0271?, relates to * adhesive product comprising residues of a eopolyroe-- 

US-J>k )i] ' , ^ v {nc of< ^ n 

sbi X OS 

x'j \ s < 1 sv". „ PiHsuas > 

No \\ O 9 V2SG85, relates to o> ly mens medical attic les < uprising synergistic 
combinations ofchlorhexidme and irkiosan which utilize relatively low levels of 
these agents, 

20 o tors s 'on ntiou > <> - v J r>*c ,d 

kaeh medical anicles composing synergistic combinations oi'tnebsan and silver 

» { • Nu v ul« « u^h <>v> ews >tlK, n> ns t; >. 
b v.- x j t o ,i' o . \ \ o ii „ i ,„ ot o t,\sd-K. 

3.o m ^ xi s »» n ? \ \ , , 

25 be o s , elates to poly m , s comprising 

( <mc n n t n t r <. o „ i , p mi 

compounds. It is based, at least us part on the discovery that these agents act 
synergisticaliy , thereby pc-ennnn; 5 ho uve e - . d\ u>\s s s-0 c: both -goats. 

30 • = v-nmasctKm v o d)h ,\K!>k o h.o , tuuho? * o u si a i s 
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having suitable antimicrobial prepsries may be prepared, according to the o,„ 
11 t( < >c< Incii i ih mpo 1 exid « >u 

c< ^ J k . 5 ^ 

>.iit>i bs * t ^ o s ^ o ' i, i ru om 

a sensitivity to chkahetodme, such as a ehbrhexidote allergy. 

i be p oen no <m ce a . h < h.oeu a; {.■:.-.,: ■ - pan. oa : ... Jiv^xen 

& s S » vt v , , „ v 1 n 

end v xe> ^mp-nnev ^enct db v-uv mui.> v f v smoother aiM sMnies in comparison 

^ HvilH , K ( i on i UKM'R, hv ^ « hi 

lJKkK 51 c 1*' I < < s d > <s s u WiVo nvAkt 

* s ^npie b \ks <o| aku- t ,v, !«uu 

no bacteria! adhereace observed on ihe former when exposed to bacteria! culture. 
Microbial adherence on the surfaces of medical devices are the result of a deposition 
of fibrinogen and bhroneetm on the surface which ft >raas a host bmfdm Because 
oactena tend to Mo ere to Ue>: bom too giyeocalyx forms which serves as a bacterial 
reservoir causing blood stream rafcetions. Without being bound by any partkokr 
^ f M i >n xy i d m Ik c b i )o< d) 

surfaces, may be iess physically irritating than prior art devices, may be less likely to 

^ 'b £ ! > , s s o , t k o < > m - . x > uj 
colonization. 



THH INVENTION 
Ih * si. % n i ro< i u.vipi 

<. m * of tnciosan ami/or anodses chlorinated phenol :m.d one o; more sbver- 

While not being bound or homed by any parhcuhn theory, o is 

- S ' ! >V 1 < S C N 

- v - x Has v i \ v! , , , , ! t s v i x v V \t n 

! \ - ! ! ^ I n > o > i << sMhoi 

l ds i \ ^yOjJv 
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may be hydrophiiic or hydrophobic, treated hu combinations oftriciosaa and various 
silver compounds exhibit desirable antimicrobial properties. As shown in Example 
Wrt* m £ 1 ^ .av 5 mk i , e-.„ n , - - m sa i , -! i > , s ^ 

quality . 

'm ^.1 ) t. i ^ i'i v'v^ \ . 

I Of nut d o\ -Ked > t~u i v tj ho em ma ■> K» 

con f > d *s , < v in ! k ' s - > \ s i n { }l s , k c hauced 

anon^n-i-v,, ecu^n maiaHc , o,moSodn^n< naiad. } n< H> ^ relation. ^ 
("PCMXO and clkhloromstexyienoi ( WM\ 'j The amount of chlorinated phenol 

\ <• I'MiXlVOMvt kVtli \ < n <. <. i \ t I 5 0 < 

diilercnees m potency <. h tested against a particular microbe. For example, t 

be prepared using treatment solutions comprising between about 0.1 and S percent, 
preferably between about 0.3 and 1 .5 percent, of a silver compound, and between 
about 0.1 and 20 percent, preferably between about OA and 8 percent, of a chlorinated 
p&moipRYno * s>\ Kpex- !w,nOmK<>< wss , ir^lkit iHu^ 
>m > ^phenol, 

{ v > >. > <. ^, ^ s j w, i - ovilcs," .da 

i b f ! I U \n v . V . ! >W ! 

> K s s > 4 S , < ,< ; t\ \. s ne< 

» «■ d as ads < n n ii i , » inn ) . s 

activity of stash S.Oa 'vi Secdon s 7 helov * 

In still farther embodiments, the present invention provides for medical 
articles which have boeo treated with a hydrogef ana further comprise a metal 
eem$KMb<h 

' >! J ! « ?! | < , J >XHja „ „ 0 

* bi ' ! r a known as S-chloiO-2d2 

1 senol 
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5 n > ' ^ "! m >s , 1 03 , \\ 

^ - ! - lono v torn « t s n k ke< 

such IN ! v Ml * ? h , w I K li, h , 

Mhor salicylate, silver iodide, silver nitrate ("AgN0J'} ; silver paraamkobenxoato, 
silver paraatmnosaUcyiate > at e salicylate s ves xhylenediandrauaraacerte 



The terms "medical article" and "medical device" are used 
w Kl> 11 1 ^ ^ >* x ^ v < <.i x »m v x k l\ „ to tt ni n 
axe sithei &k « ate I ft >m os coated ot trea c I a 1th bio nod cal po vmes a d he* ce 

J> - K 5 1 ^ - U l , U f '{ kK l i !! Ih ! if i . 

30 _d o v ♦ Vtv <. i Jt t t v 

and central vascular cs eters), vvoum Irainage tubes, arterial grafts, so issw 

Si * H t e>m l , ( i ts> \ ru ks u u . rt 

stents, tracheal catheters w< and dressing* 5 sutures gxtkk w es and prccsthetk 1 >\ i v : 
(=? f , heart valves and LVADs). Vascular catheters which may be prepared according 
to he passe emotion nc id* > tare not miited o > s dmu ipi in k ce 

mo ,au ( m i. keathn < k v and ; mcsfciution 

catheters, including the hubs and ports of such vascular catheters. The present 
in vendor! .may be further applied to medical articles that have been prepared according 
to United States Patent No. 5,019,096 by Fox, Jr. et at,. 

Hie ioilowing arc descriptions of particular- embodiments or the 

invention. 

Percentages rectted herein refer to weight/volume ivkvj, except as 
uk \ t ervvist 

1 he present mvetkoa provides, n, various oondlmiting embodiments, 

- v 1 k-:ve.-;: ak-ut n .• and i : p-.eso d a on e e onnma-u fc j v ah 
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about 0.1 and 20 percent ant! preferably betw een about 0.1 and 8 percent of trieiosan 

h > u j ! » J , , . , l , \ ^ 

and 10 percent, and preferably between about 1 and 5 percent of one or More 
hydrophibc or hydrophobic polymer; between about D.I and 5 percent, and preferably 
between about 0.3 and 1 .5 percent ofa ^ compound: and between about 0.1 and 
o potent oj m ^\ „ a s », ) <, s v ,*i <>U v. - na P,o*w 
v ' " * ' x - N " - ' > > - 1 Ajncnt 

sob ins as svt fo d to I) o i >) abm e tad a fete* ph\ sk il > eqiri > de » i f eto ( ha 
* ! k repared I H emmet bu In < dh < same 
5 ons): (4) | s , < i > j s treated 

with treatment solutions set forth in (J ) or (2) above wherein the ankles are dried and 

* f 11 <- ba etive and/or polym < t nee w 

two-step process. The treatment solutions set forth in (1) or (2) may optionally former 
comprise (i) an organic acid, at a concentration of between about 0.1 and 5 percent, 

t i lasmdpeunn - vvueereat* 

concentration of between about 1 and 5 percent, preferably between, about J and I 
percent; (Hi) m antimicrobial other than a silver compound or tndoa&a at a 
cone* i at v of betwec tboutO I and 10 percent andbaeh ihydrogdata 
! o \t U ) ♦ ■ , «, |)fc .vtr»t» In ( N 

' o . ,n h i t PL t os tin a < n ol Iw 

) suj v si > s > j i < j * n •> ^ v < !>; 
embodiments of the so e t i the treatment solution ask/or sk fo article docs not 
contain ohkrhexiame or a chiorhexuime salt. The medical articles are treated" by 
exposlsp; them, n<r .to < O „ period ol -.000 v ru- n<-aimem o ,< c where < e 
effective penoi oft that | J ol 0 cot t ro c amibniectiw 

onto es ol «» and/or o or chlorinated phenol and silver con >und Where 
tue e< Ov nan w o '< > ! \ 1 , < , , t s < v n ~ et on 

ss oetvwe I S percet e eetivepe ft ? >e between about 3t 
seconds and one hour: where the concentration of trice isan and/or other ehioriaated 
^ x » wtweet it 9 and 20 percent the tdfeetiv* 

f v.i m. v <n ! n s 1 
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s 

expo u v. « sedp h ! i on of the 

does not occur. 

The term "about" indicates a variation within 20 percent 
Inpartx nanxxxiimit va emh< limenfe sf th, invention * en fee 
d* 1 11 " ~ - ^ ! a s i <- i ^ v ms ar.l <t 

««*<» ncom s about ii * m x>ut 400-500 ug/cm a a the 

amount o s vei aton oi ion is 25 to K> ig < \ d&r&h < ioSOpg/em 

\U\ w v n {■ > x u ,> i v % n n i>bv,ttu»J.o 
ho * <h t surface, interna! s ac or both. For example, and not by way of 
luunaoat \\hoEc0v no.beaaiTvU - uadxv v. jo'e^x, mkU<- ,i xi >a e ,u.m< I 
surface of the cathete; ma> be treated according to the invention Ida example where 
1 ^ N ' ' ' > i f i n o,!K , in K 

■>^cd»K* * < s In il io i m s n , ot Its e 

U i tlx oe e f . s a n i<. * , t j < ^ 

the catheter may be sealed before it is placed m the treatment solution. If only the 
. ? < fo> em. iiupR u ^ i s , 

i l ithe men en t ; caiheic is not immersed i» the 

treatment solution. 

Medical articles may be dipped, soaked, or otherwise have a surface 

1 a I > v i { i ^ K KM \ mi.,, 'U ! 

soakmg, and preferably is for a period of tone less than fifteen minutes. 

Successful oeatment of a medical article with a pohaaer eomprnana an 



lack dxre-n between the ageru-poiymeric nuasbx and the surface of the article; (3) fee 

r ^ case i i ective i gen \ i 
x v ( ^ ^ laxx-^ \ i.r.M sou oon puwiie.s 

! ! ' > xw o%< 

sic e nxhiod, both of which arc set forth below. 
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^} f I < s 10 ti 

H'tO K si ! > v OS m , V ;<S > v 'HM'Uk 

" ' & to first dissolve the relevant material in a solvent or compana ofa 
v>;ventsys , ohi »,wo n xehu > t » , c] 

> MX! « Stiver >. I J 5 < s J!K ... 0. -:-fi a A <. , 1 

f ill soivsm system I retham » irst be dissolved in THF and the 

O J, ^ 1 UK f . W 0 - f CO sso . 1 „j , . .„ ♦iHOOSVUtl* 

HK dlf.o'U.t ^!u\A * St\) O* 5 I J , < „ «. , t u^* s\» Hi i 

^nk-jrniv.O!Ua,jmmMManh>aiv.\:J. o M ; ; < s uA.oan seUnPoam^ et t« 

iO -ok. ^ HUH ^ > v. } * o h u n ( ^ , ^ m x , I VUvoK 

n V i « t , Hi s } i, I Kl * M 5 U * 

used. 



4 ! HYAROhHh K ARTICLE TEE ATCD WITH A SO! I H 'A OF A 
MBJ> >P » v /AS VMOR 

hi uk pan <. t «■ o ] | vi 

i VmhU ! !0\ t'CN < s , « k 

he <.tn J f Ui tl , j tl , 

arttete m a i.Ji > sokiOcar of a j <- i polymer eompmmg a silver * n , 
1 1 1 * ' ^ u 1 ! ° - * * 5 ' v J r h • iiv s \v" v a - n ^ i 
tnctosan or other cMorinated phenol are present m amounts such that their 
comhmattom in the ts » , \ t t t 

> eetive antimicrobial aaivi? refe; dhty to decrease the number of colon; 

"mm ra ^ iwLw. ujiuu^hitnciN] <■ a - < , k 

" i ' <vJ * < 1 ( !> , lii v! s „ v { Cvl s ,f; 

herein, refer to coating, impregnating, or coating and impregnating a medical article 

V 10i!,tlah.U lh J iK , 0KU ottsto 

polymers whicls have a water adsorption greater ihm 0 6 percent by weight (arid, in 

- ' W ^ ^ ' ^ v h • u 

tmraefston in distilled water, as described in AST M Deatgnatioo D570-8) } including, 

dianes arid eares-- 
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Acihe Agents, John Wdey and Sons, pp. 175-377 and Leiah and Cooper, 1986, 
Poiyureshatm m Medicine, CRC Press, on iba, pp. 57-67; poivareihanes 

1 ' > Si K s. v \ 

comprising subsiami ? e > s^ , s , * ecothamb* and Peitethaoe™) 
S polylaetl d poiyglye< k c n > ra! bin o and gauze ^ ! bens 
' 1 < 1 s «' s n d! s ^ n u i bnn^ p 

K !s<n, ^ n « t s v s „ t > t j L s , t <. 0j , fUS „ 

f lHf - 1 11 - ! e J vr>\ h » > ;n , ,ena t un -> » ocirl 
10 ^ > «•> > mo n a d o u , - - i > t\o , _ K a .out '\ 1 ,a\l 5 potceno and 

in t Th x o, »<> ,< \ m n 1 v ik m> <> n, < . IvKo. oo t 

0.! and 20 percent and preferably between about 0.1 and 8 percent of tnelosan and/or 
odser cbios snateu phenol. 



4.2. BYDROPHiUC ARTICLE TREATED WITH A SOLUTION OF 
15 AUVhi > 1 YMF.R 

In another set of particular non-ioooma embodiment the present. 

' vt t o- p < mJs, k. a S ef ehc pob, mem on u. a nd treated K n it > 

dipping or soaking the article m a treatment solution of a hydrophobic polymer 

w i s do j id Oi other cb c phcsnoP 

2*' " i * H v n * > l k , s * i , H , v , , ,! f 

m amounts such baa bnar ewnhmaiaa:. in aha ucanxi abcle, has eftlnuve a«?b 
nlicroblai activity. The term ''hydrophobic polymer", as need herein, refers to a 
\ n j i i 1 , i s ? > , » s > t s t 

if -< tf 'K It b 1, s j s ^ , , ,s. V . , s U c \ „ 

25 < s > j 1 ; i N ss 5 s vl >, 

' < S,p s ! » X t i 1 v t Ul 

PTl a.-lejon x\o iii} b f Jo»l- IHb . J\.,xniuWr 
polycarbonate., and copolymers such as sihecana^by methane copolymers (eg.. FIVE 

1 one ap cu< L. 

30 t, n tmo t'b^ " the s ina t U n; , ? > v v > * . -.aahs icr which has 
^ 1 d >ed or soaktx n eaime solution omp in| benvee ; < 1 



wommm win murnm 

n 

percent, and preferably between about \ , 5 percent, of a polyunstiune - mI u no 
u po *r .*• {i "> V w \ A 1 1 .od - | 0 ix ^ , bi t v wt aha t ' ! 
LS percent, of a silver compound; and (iii) beiwc-en about OJ and 20 percent, and 
u,t • i * * <■ v i A n 1 and 8 percent ^ftrklo^ t o otik-t v. o*- uu 
5 phenol 

4.3 A >A n < U > ARTICLE TREATED WITH A n > . \ 01 

s % fi^iu s <- > ! ! n Mi o nv as , _v i 

M ' 1 A N - > < A ! > ' < m , ; t v ^ b , fi « 

- ^ i » v\ < A > so >» > h r< ^ O |o :i 
uvatt sm jhet u> ) lulu , u ho a m 

^.u^AiiwsK I .oj oro In. uK J Ik. t < 

.uooorn suj. thai feen combination, in the oeated article, Jus Ate, o,\o annv cebsal 
activit) I one sjx Ul< son 1 no |j tide is 11 nt 

catheter o eter svhich has been d x>ed rn soa edin • 

- * ! <v < * visin (i) between about 0 i jit scree 1 raM> 
be \ v b nx 1 1 ; <rx •> ne;eeui A \ ^none - !<.<.» \ e: snoot 0 1 < < I 
percent, and preferably between about 0.3 and 1 .5 percent, of a silver compound; and 
t etwees ibotn. i j and 20 percent m svferabh twecn about 0.1 x 
8 percent < inelos m a J a? the? cbiot r ttcd phenol 

*A x V x , U 11 . x Ha t <>\ 

AH.YDROPH1I..1C POLYMER 

h ye; another set of particular a > s ; e t the sev.a 

invention provides fbf a h> o p. nerl r Ac o ed by coating 

25 b}{ in om\ i? .-a io<.a . <, i << a i •> o JlU 

- > ? its A <. iii; > , un'i » - v o ol nhoe a 
<■ Mht n 5 - i , t < „ v tr. trts^ 

on. i ed article, has % ective mis roic? ia! 

<xAvo ,!i,i\p.e! iv ;x, ! s 1 j ,n inert nn\ rOUe ts a -ibo, no 
30 cathste v * i \ ) uxtt r j treatment 
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alvu,} .n! c?ccn « , o<~ o a 1 o ck s a o < V~ t 

e m, and pre! < $ about 0.3 aj pot > ve; 

i < > > * t N ^ \ , * a < « , , , <. s ) 

0 1 and 8 percent, oftridosan and/or other chlorinated phenol. 

Is £ 1 \ s £ I ( I - \\ ^ ^ 

A>n ^ > K' \ - M' < *» - - v , 

^otdmc io { ? t ^ } d\njcne 

in , t ^ ? ^ x < > i . s> * n \, 

v 1 I »K tltvSovtwJ £ i - ,£ > i r ] jjo , , 

biomedical polymer, dissolved in one or more solvents, wherein the solvents; 
selected b (are) capable of swelling the polymeric medical article to be treated; such a 
solution is u fetred to he; da is an > s 1 » n" f\s hi< h is a species oi 

treatment solution), and the process by which the article is treated wkh tacb» anda 
vJvci eo m< s ekm< o s iu u > S t > ><< j i x 

«'l n vu'Olu'J vlo»a j 1,1 > d , 5 < JkndC 

methanol ethanol, methyl ethyl ketone, heptane, M-Pyrol and hexaue, and mixtures 
thereof. The term "reagent alcohol" as used herein refers to a solution containing 
entudly S% v/v mi no! \ >> each a dr v et d biome 
1 > - i h>->< f\ s ^ >ohmo> 

*ci f- rsi; «ho\e. 

If a hydrophilic g^ « < medical article is to be impregnated with a 
h t o > u i hi > \ ro . t, i t - .tjunm 
* ti j n i x u n ■» i M , t 'L mnu 

(percentages of solvents in this paragraph being vohrme/voiome (v/v) except where 
oted to be wt f/v< lum N \ eaaentalca ho $« 

watc! 70 , ethanol/30% water ?0% reagent, alcohol/30% waiei 5t <, mxqVSW 
' ' - ! s d wspem 

alcohol/70% THF; 30% roethariol/70% THF: 10% cihanol/J0% ammonia/B0% Tldiy 
v-*! ! ~ £ f £ v n y v f u vV , 

' ' * ' ! » ! < v.n so O! -a k> 
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> <• f i'-i i i K l , v < i 

preferably between about 1 and 5 percent ? w/Vh of one or more dissolved polymer 
i*-g ot v s x >ore species of polyuw silicon^ 

times according to the one-step orethod vary 'vt.v , 1 5 seconds and 3 hour, 

depe d! * ! v T ^ t S 'M\J K i , j , , 

^-u\f eis^v s v s 1 > „ ! , u ^ fl , tl 
pohmuse Jcskx. ;\ct rveue> s v s * 0 „ , , pj , v t 

drugupu/c^ . so i m J i t o «)d(v> o< 

^ ^ ! ! » u n i o t t ? "<>^ »<, 

(w/v). For a specific example of a method thai uses higher levels t m and a 
* * ' av t , se n v <»<^ dv« 

if a hydrophobic polymeric medical article is to be napm-gnated with a 

d , , nip > td a sd sk vn x\ o > v > hi < < , | i 1 u p j n 
solution may, m specific »on-Hraitfog embodiments, comprise the following 
(pe . tag v Svents m > e(v/v)exc t where 

, U >v s-hisoSn • tw ) h i * I H> ( 11 o < 11 

1 0% reagent akohoi/90% TRF; 10% ethanol/1 0% ammonia/80% THF; ! 0% reagent 
alcohol/10% ammonia/80% THF; 30% etfeand/70% THF; 30% reagent alcohol/70% 
' ;3 ' ^0% methasrol/70% THF; 1-5 percent (Wv) silicone polymer m 10% 

d m . *<> ! flf I x „.n » ,o<s o< » 0 i M 

I t i \ i d r e, tv <. 

vhlaclL- aea > » hi * IHi; 1 erccn > s «. , d in it , 

Oo i d c s< TVh i ^ p. v i > - t < vKUir x v , magert -Jcehol JO - 
Ti 5} rcen (\s v) ilk a K i<? meU . Till 5 percent 
^ J » i m > < ( % w v. t ^ s i m. h ^ 

1 !< 1 11 V v i is v < « oP 

-hi %%H 1 2 v^wM << t e 1 * ,* <. v « f % v Hi 
puvcat ■ \ - • oh h.K^ / ■ :< ^ e v , r o,om " ' ;H\ pon-eot \ > 
v. n > ^ . pi< o t s ! o t . v \ ^ u.hj t 

30% ti ?n H in general, such ireatoieni solutions may comprise between 

5 rdlOperce \ p^rcmbjx hco^ee x>u% a:ai 5 | rceot, of one or m j 
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ved i * Fo ) , * i mpk v js 2.1 s S< 

v x 1 } , . w h i lN 

1 ' ^ I > ' ^ K ! , > ^ v , , 0".SO>t\ 

i ! < t n' - . i ^ 

1 <■< > ' \ > ?< > m , i < <■ \ sj 

impregnating solution to swell, after which the article may be removed am! dried at 

Ohms nu-d-Hh too a so \ used mc i una m >s mnaih uni mn coat oi 
impim nm% soiuta w i ■ ippiied i (urina th i w /. ingproc -v tricfosan or otha 

ki lh i ! » ^ xr distributed within lyroeric substrate i he 

i rin dryin ? e iridest they < orina heoom 1 silver c mpoum 

- - >rf«mpn;senf 
the article. In the case of PIPE devices, 
drugs are trapped in the interstices of m 
rinsed in eiihei water or alcohol and wip 
chlorinated phenol, silver compound, and or polymer at the surface. This may leave a 
sufficient amount of iriclosan o; othe chlorinated \ he; A ara so .a) compound \mi 
bekm he surface of the wticfc u f eleas ove yproioage* 

period of time. 



ate. After drying, the article may be 
i > ^ . <: . . - o , othe? 



A - 1 1 H> . x h S s ! 1 \ 

IT-i if >fLb 
\ecoid g to the K\o-.step esh> > he invention, the mre-step 
method may be used to impregnate a medical article with tridosao and/or other 

1 < I and ih cle may be ipi 

mm so o o i mo m , o ? , s s o mo,o 

N ! ! m i polymer, and drie< us method ft 
1 1 > on i 

- '^^t<. > ' 'mD, n t < « oo or a mn- a 4 . s« v ^ - tJft pL see 



5.5 

t I N h . < X > v 5 1 < ^ N s 

silver compound? ami trieiesat! exhibit amnadiserent qualities and ami -microbial 

^ J J H t IPlhv « ^ , v v O ^ v 

particular theory, it is believed that i x i and 1 i <o 1 form a son 

enrb\ mm \ u >. ,o; s smso-os i s j , m me.oo k-J k ,k,!u > < . 

^ee? h-y svnder; s s j n s th i 'k 1 .^h.MvI 

that the combination of silver compounds and other compositions, such as other 
h ri *d t « boim.it inm I 

! 5 t j J I Ijj Mi tl 

p do ged mtnmcrob effk f tin tot rob la ten < y«ergisti< 
oonmmsn u oi s elosmand e yv** c \\ s f nn it) -e o 
1* t in « h «} , u * | o < 
si agents, 

It) a specific example of a method of direct impregnation of fricJosaa 
and a silver compound im a Dacroa device, a. treatment solution, may be prepared 
including I to 6 percent triclessn and 0 j to 0.2 percent of a silver compound in a 

poseur. 111! UioecMvemo >e u\k. J :o; , o 1 — m dned and rinse ! lit 

triaiionso his * mpk v eenahms I and K x > o ^ » vmo$ 

or a hydrophobic polymer may be iuciuded in the treatment solution. Suitable 
bydrophhio polymers mciode. n are not dntited to, one or more of polyurethane, 
poSvcaprolactone and poiyactie acid Simahk hydros bobic polymers include, hut are 
no; dmited to. solemn: polyoters. 

i 5 U - MP ; ot q siLVEi 

x > \N ANTIINFLAMMATORY A< \ 
Anti-inflaronunoiy auems suds as salicylic acid, pacaaminosalkyiic 
^ <■ ^ < n s ■. < \ , . . v " st 

o titL *ti winsli t ! vl j< n ; > ^| 3 

the msetlson > s ami thus n wound it t j Surpnsmgly. ii has been 
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tn ! s and 3 silver compound enhances the anli-microbiat activity of the 

used alone t appears, timt mcrea ax observe end tttmkla nor> 

agents are added to me tnciosan and silver compound combination^ is not a result of 

the pr^ert imommn 'i-u^i^ a , x w s o < v l sou i.>tM x no t <>n 
wippns * \ n i laaam- 

kvfiammatorj agent such as sahc\ Ik acid o a derivative thereof In f'urthei nor. 
limiting embodiments, the treatment solution may also include an additional ami- 
inteceve pent sa,h as .set totth oh v, m cHor :sxb?u o* a JdoiVu hoe s dt 
u a com ni xawe 0. i a percent) 

Because am , < , 

medical devices occurs at the mssrtion site nod occurs at the time ot jmplmutmn n >s 
important to have an effective broad spectrum antimicrobial field around the device 
during implantation. In order to enhance the antimicrobial field around a device, 

t «l( « J i i i M f< >I!M o\ v, ^ m »usn 

u < i x *> n< , ,hi nisV ohetmS and jmH^ u mt<> am 1 n hkhep 0 a not muud 
< juk. ' as i'ffiiO'KM w uctia.s ^cort)i i uimI'H' j nneui 
J,tl( Jd< ^ <nx ..r h< » i s liiu * Jd , vN , v , f tJ M> j ?>XH lJs 
suit si t <. j t s ammoniua; compounds, ^h, phenolic compounds 
o.t op crpylphera no poiyn > sax i monm - - ads 
v} ' i 5 V , }„. (i v , 

gemamycm fbstdic acid, miconazole, norfloxacin, polymixim xulfamykm. 
u vh mv d.ss im . > i dm< hydrochloride, cetrimide. poiyhexamethylene 
btguanide. tnolocarbam Ixr . ma chloride, iodine m iodine complexes such as 
povidone i n pkrooimiodine complex, benzoic acid, sorbie acid, and 
a > - , i ox , e , ) > M 



WO 00/5T933 



i ge \ < d on m i.he tnelosan am t nan 

microbial field of activity inidally, which w pathogens >, otherwise can 

ix\H , o< Mw ' stehie held during -h m k For a tmedtmtting specific 
{ S c 

f * s ; iv i as 

adhe et C, , v d\ K i r is q n t t» 

* 111 th kst 

i H t ' ^ ! M r v , l U W ,)H,0)! I 

device surface through, hematogenous seeding or contaminated Mumit. Further, 
villi uKsm x i H mv g icuhi cor. bob w< i ? tm 

>. s n * 5 n Ov u n ^i,m 

compound complex which provides a longer period of protection. 

t sc 1 vtn n u t i v.< , 

O >Sd < i f h K. M , s t iftK ^ HCifK OxOf i > 

hydrophobic matrix systems. In a particular embodiment, the present, invention 
''i'^ » J \ <j i vnuuthnh mho 

il ?v t } , . 5 x m 5 H , ^ | , s < 

< hovhWU do - cr. i n ran < — r - , K \ 

comprising metal atoms or ions or complexes comprising a metal atom or too selected 
! >? tSt - < <i ^ > x ' d i v. , j , . u < n j tMn 3 

! m or o , , , ; fcdical articles 

n o h H v. i me » t m h> to ouy ^ o k a b-ga.am!c such as 

chlorhexidirse or a elborhemdme salt, in other ere bead moms, the oreseot invention 
provides tor a metallic or ceramic medical article coated with a treatment solution of 
! ' 1 i * < t ?t uX i p^es 

> * i 5 < < J I ' > i U * t ^ v , Nbt 

polymer polyvinyl chloride ? * t may be used to crew a a hydrophobic matrix into 
M ni rumn > u a % mp aaw s U 



m 

p ax cms elh> aral meth\ - d -v - , am lad o:<> me U cd lose 

kcroqaats, mid polyhydroxyethyl ntsshacryktm 

<» i «M , <> - U\' ) J O 0 0 Vv \v! ^ P >\> O 

limit the scope of she present invention. 



5.0 <. < i< N N ,> s s ; 

SOI f ' , < > - o\ , \ ^ 

1 i. ! dm < > IK j x! ik 

10 ui\ I tt molar s 5 i m 5 i^vd ;n a it, M>b;m>m m 

.ho absence sod ihe presence oftrictosan «. various mode ratios. Table 2 illustrates 

the solubility of the silver salt, silver oxide, mixed at various molar ratios with 

ammonia in the absence and presence of trieiosan at various molar ratios. The 

J 1 ' - iK oso u«j m r> t 1 ii ivil hKis'vu kh 

15 .more soluble in the presence oftriclosan, which suggests that the silver compound and 

tTiclosan sen form a complex 

' - u > , 1 o k v j 1 mo.a i *t o 

of 400 to 10, the silver salt remamed insoluble in the solvent system. In contrast, in 
Ik mvv ii. ik i u>s < , o< . dae t 

20 oc I I < 1 m ? 1 \ \ > Ho » , idem em lo Mb. k 

sad is preferred because the surface of devices impregnated with a solvent system 
^ i m ts n s * , h 

hd-dm. i it < J d i , , t< iLo l"t\,\o t » ,e ,r s ! 

pmole of ammonia was needed to soiubruze more than 90% 0 i 10 umob of silver 

25 * x 1 jo * pes, ,, t 1 a , ,l j > t v o' "mm eomiVesa 

s. n , k \ !tu , on 

b' mu d on,- 
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A < A 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



AAAAAAi 

100 
200 
300 
400 
0 

so 

100 
ISO 
75 



AOOosao 

0 
& 
0 
0 
30 
10 
10 
10 
20 
30 



A:EAEiEA 

Not Soluble 
Not Sokhie 
Not Soluble 
Not Soluble 
Not Soluble 

P a. > s< H; 

Partial ly Soluble 
Soluble 

Part i\b So i > 
Soluble 



SJMLOxkk 
(u mole) 
30 
10 

10 



Epopee 
10 
100 
10 
10 



TABLE 2 

TCXurnobj 

0 
0 
10 
20 



>90% Soluble 
Soluble 



EXAMPLE: EVALUATION OF THE ANTEEEERO'BIAJ. 

1 I \K \^ < <N Ms 

i he synergist c a t rou robial 4 Ilea s oi \ > t <m silvei com; oun ! 

e determined by she following protocol. Drug solutions containing 10% 
ere pre I in alcohol, anc st dded to 0.9 ml 6 

<- 4 s > v vol Row, Oil; ^ 



3, and were d 
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20 

Uu v v\ «■ o > i i ' u ^ ot vv ^ ^ , ^ Ki j< - | t o v1\cto>)^ 

incubated at 3 / X for 24 hours. The colony counts were then determined. Control 
cultures contained suukar amounts of ammonia and alcohol as in the test culture. 







TAI 


£LE 3 








Solution 




Groxv-h in Culture 




hnl e ) 


SMv$.r.Su 




} ieiWmk 




0 




0 


2.1 x or 


10 


0.25 




? 


t2xl0 ? 




0 5 




0 


3 x 10 ? 




0 




0.5 


5 x 10* 




0 




1.0 


LSx 10 s 




0.5 




0,5 


8.3 x 10 s 


15 


0.5 




1.0 


1.4 x W 



1 com ! >. s v , sul i } s if 

»<k « ><?{ iin j u ( x < t < tiiiKu . x ;o u o»l. Comparing the 

< inivi k,\ no < a , a < ;1 ' < os. tt d >k>. 

^ u „ lui* u uh, jioa 

reduction in ymwth m cnhnro o! ks.x duns a oowes of k> , omened to sin control 1 he 
t dsi * j a x j i ^ j , j 0 ^ , 1 i ^ oevou «. » , j'» a 1 kv 
odncti c > siu e compa o tl tt 

! < ^ v < , , ( - d < i v > s X t 

Eduction of triclow silver suiforiu km, o < r h o knadcn < 
*' * pen 1 sn 

- urs^omp s n co j 5 pt cent tnclosnn 



2\ 

* snuouem<> 1 i < ,u >t 5 , s 
reduction in or swth culture % lersas the k s ; of 0.5 to 1 0 percent silver 
> » > > vo! ^vmi Mo., 

^ oh Jt in eaituse t K prssouc*. * * 5 e->.em v d sraoidLssuw. Me couu^cd 
presence of 0.5 tnciosau and 1 .0 silver sulfadiazine recked in a 3 log ran so 
growth in cu!mre } and the increase of 0.5 to L0 percent stiver sulfadiazine compared 
to the growth in culture at T percent , os » rcachs in a ; leg decrease. 

^* x< t k s U j , a 'tu, « f.lt^ t)< \ 

growth in culture were dso Jeter, lined using the s rue p? eo ol S he results are 
presented in Table 4 

TABLE 4 

SslUlklX v i CyiMS 

® 0 5 x W 
-25 0 2 x 10 7 
►5 0 1,2 x HP 
0 .06 1 x Itf 
0 .125 2x!Q :i 
0 .25 5 x I D- 
'S ,06 3.2x10* 
■5 .125 0 
.5 .25 0 

"llie results shown irs Tabic 4 illustrate the sy?;eraistic activity of 

ciosa i rhonate. in thee irs the a , oth triciosan and 

shv< carbo e so growth m cc U ture oi the magnitude oi x 1< c u ml 

N ' * " 1 N > ^ f - r i < - w ,! t , \ s ^ < • 

fvJ.a < r m „ Ov\{ 5 , s k ' - xi .!! )oo v on wuit \ > > 

Oh-gjede.v. k v k > > ? cubes J > a ■> hut 

- <- l ° ! ^WWv < ! % , v >\ - J'vOUen „ a w j -iKrv. 
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when Cncio^ins con >ined viths ve c rb ate < «i< onai J > reduci * %va 
observed. 

and a 4 log reduction •> growth in culture, respectively, md 0,5 \ < x triclosau alone 
' 1 A ^ 1 K > ! s nd 0.K: , , rcarbonak 

each v.j x > ^ j , j ;tuT.>v:n , ,g J je.-.pcoin .T . a N o< ie,„IO' 

and a 7 I eduction < v dtu« 

^■0 bXAMPlJ ANTIMICROBIAL & ICACV OF CATHFTPRS 
lMt*K ^ 5 , On n x < x , s 

AP <|o; so \ oA ^ A 

' ' 1 ^ A 

Catheters impregnated with trictosan, silver compounds and various 
s caci< vith a«d wiihoi ho idm« \ vacated for effectives md 
< u o U ou ni to k Ll v IrcaOnoi vo » s > easp^nw h I , t s , 

sv i { 1 \ i 

v c pu tared fej s < s ! \ etridosa h 

chiorhexidme m methanol dissolving the pel vo ters m THf , and then, mixing the 
^ b th Hi < ot in a 3 v cth o >>< % 

H ht i n h ; s vu '( mi , .nu , v s w v v „ ; n s 
1 1 ' 1 . , o t !k . >w ot ooc *di I KM 

wmxatralums (percentages b ed on vv/v) of active age sand oiymc in iU treated 
catheters are set forth to fabh 5 

in related e.spenrneats. polyuretbavte caiheier segments were treated by 
;p \ w In he $ en. cathci veredigpe ) e v 11 i WA 

N \ u)M! << . eatnu > > lag fin ncenUabon >% w^v 93 A 

M -i 1 ^ i« , ^ v, . t,<uV> m \ eotboctu , a 

rtnaKoe.e .t:a'.< < ! ; u c^\^m«!pi!Hr'. 
u . i < <> v « i c 1 ' c Ox< < r * j e. s ' v.\ \ i - kvoi o. foUh 
1 *. 'v> u \b dnwn-. \ w s *r • o"be;ers were 

s < 1 1 v s s m«jtv 
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cbk>;beNk!is\ 5\«u.o.:ra> s Jvnhm Table 6 

r, ic oncsnf ih&nikm were tudkd again > > « ? 
P, aeruginosa over a two day period. The .results, shown in Tables 5 and 6, indicate 
, » ic-avMnuUon ■ >{ citriv oad t;kT^n i j v lf ^ u>ri „ , v i^., ^ OMUL 1 



iTMnbiup n ymmj 

mi mz mi m$. 

50 4|%60DPU 

6% TC + 0.6%Ag 2 C<M- 2% salicylic 20 18 !! 0 
acid -f 3% 93 A PI.! * .1% 60D PU 

6% TC 4 0.6%Ag,CO, 4 2% mandeik 20 18 8 0 
acid t 3% 93A PL: + i%60D?l; 

15 :6%T(N-0.6%A fe CO 5 42% 20 18 8 0 

001) PU 

«»{( >>r Uif 1 * '.uiKui 20 19 1.1 8 
4 3%<?3AI>U4 1%60DPU 

20 6%TC4 0.3%Ag ? CO,4 2%CHX4- 21 20 13 12 



wo wsim 
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First Step Second Step Dav Day fey Dav 

TteatmeM Sokfea Treatment Solution 12 12 

3% 93A PU -:■ 1% 60D PU 6% IV * 4% Citric 20 IS 0 0 
Acid 

3H93APU + I%6GDPD 6% TC 20 IS 0 0 
- 0,6% Ag,CO s 

EE93AP! • I 60DP1 6%T< 4 Cito; 20 IS 10 ? 

* 0.6% Ag,C0 3 Acid 

E )3AP! t 1? 601) P ( ( 2%i EX 21 17 P2 SI 



8.0 EXAMPLE; METHODS OF PREVENTING 
i ^ ' 'US 

The following techniques were used to impregnate 93 A poiynrethane 
esthetes si gmsflts with tricT >sao an 1 \ ari< >u§ s th er c ompounds 1 he t esult ing surface 
h * * *«< on a scale of I ta 4 >efrg th >st lubricio ndsee 

arc shows- in Tables 7 and 8- Soaking time varied from 15 seconds to 1 hour. 

Method x The > u -,uE:uvr a v < ^ynn-'-o-, v imp^o^iM 
h dt; ! t t t o: . -km s S ^ , \ 

o \ u , v i i % . i j , ■> . ri v) i i ammonia 

- t * > I % i i! < * ' x 

3 ! ( - » < >D p ! , ^ v, , > j o O f ! i < > , U< E H \ 

triclosaa. 

for 5 minutes in a treatment solution or 90% Or (8. 1 reagent alcohol/ammonia 

^ on v ! fEEhaxm- One eonvon mo ot 
^ ^ t.- S x i and t ^ wo, eon - 1 <oo: 



^ ' Ht i i? , , , s j i vu nJed, me tr- 
eatment solution of ?0« \ \ PHI < co mah ing 60.1 > 
igem alcohol having a f> r - 1 e wnn-awr of 2% w/v 60!) 
,V~\» s were then dried for one hour, and then were 

v ^ t so > f 1 ! " ^ , 

• ^ n N < K U V° , ^ ' ^ ^ ^ ; J ^ s 

6% w/v trc o<an and 0.3% silver (the oo a cm solution used - Method B). 

Mc* ^ P <■ Of, v s< s v »»» • i v,iu ^ i 

" tv 1 I I U , , n } Hi'» % X I 

« " er * t; o! an s'nia i * s >g ir compound?, havm il conoentralio s 
° * ^ s o i s 5 of x | > * s ns ^ w i\ f nem 

or ion) (the treatment solution used in Method A, but without the tridoaan), 

me sur.fece characteristics of ca eter segmets rente accardmglo 
Vao J \ > an s s sn >vWle 7 



segments were d\pp&4 in 
! reth ne JO? \ << 
oU\ nnt a, , ww . a 
soske 1 Cos 5 annates m < 

\ i o 



15 TABLE 7 



Silver Salt 












A 


B 


c 


I> 


' 0 nb itk losao 


3 


3 


4 




Silver e eho s as 


4 


4 


4 


3 


Silver deoxychokte 


4 


4 


4 


Rough 


Silver oxide 


4 


4 


4 


3 


SUves salicylate 


4 


4 


4 




Silver <ip$cte 


3 


3 






Sliver rnhfadnodne 


3 






2 


Silver aitfaie 


4 


4 


4 


4 
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> -V 0O S < > „ ? N ' - , , v l < 

<- - f j \ u ^n 1 , { 

v>iO j *f f 1 tViV J » !v , , 
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* * 93Apol> ethane. \ 60D polyurethane, 0.3% * % silver {atom or ion), 6% 
w/v triciosaji, and i.% w/'v orgaaic acid. 



TABLE 8 



' <l iK < 3,5 

S^ver carbonate + deoxycholic acid 3,5 

f v » \ do' 3 

S) > , < j d 3 

Silver carbonate 4 citric acid 4 

Nuiiadia/sr.c e\r\ \ 4 

Vl - N ' N u i 3,5 

\ w sv K> ./.i. wmmii^ ;id 3,5 



1 M»J k ^N, 

fv Mi 

IS? Si' (>M^ \\ > b \ o VFiS 

^ ! 1 x Si,} S » 

k ^ ^ ii i ! ! { < ; J v. K ,<i jK 

itH '^ ' ! 5,0 M < Wi <i< ,1! > . x s , TV) 

vv in » s nee i» , is i , i { , s s > k i 

5 o < U t < ) 

u i unm " x » * i ss i o i 1 v v ' ,n n i 

a lowed U dr> fo; 1 ho 5 lie*; were i > i oak d fox o >ndi in a s doiion 

» i NO m.tf! 8 1 icuge si 

<. ho mi i ! , ! - oi , 

> « s <.h o - i \ >\o h 

iv.ru e <. x > >, » > ,. , 
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concentration was reduced to 6% and the soaking time was increased to 1 minute:. 

1 ' ~ x >ia m P. aemgimut were determ ed lor eaihe impksoi 

both groups and are shown in Table 9. 



5 TABLE 9 

'Vno a Km It oo 'aurn 

Treatment MgjSim w,5 ;,v .o, 

<^ :.:..o-- 

15 sec x (15% TO ■ 

10 0.48% AgNO,; 436 n 4 
1 mm x (6% TC 4- 

" \AOo 410 13 4 



data .indicate that a simitar efficacy is obtainable using a higher concermadou of drug 
la a.id i it > u «! 1 ^ > n j 1 •>! keo 

iv \i\ J k v v. M 1 vkUH 



COMBINATION IN i ATEX URINARY OVmhThR AND 

FULSOiLH , • - n ' 

Segment of latex u ay ea he s and Pi 1 soft i ssue p j t ies { > I p) 
^ f s > r i , « 

t>i >\ MP < ! 1 , N j 

and , 1 ! 

t lo < * ! ij„ On a > ^KO\;;,a,-!>- < * T 1 %\ \ OsA van , 0 ,>A w.\ , n * 

v l >S <. , > 1 ! J < Sv. 

a iA^. 5 < v. v v V V v. 

^ S N i ^ < o 1 os and 

TcrpiaciogdH <. i c on a r plate eeded * ith 
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culture and ; c ingi i ' f ius 



TABLE 10 

k v ^ 



& 21 >m 

% aeruginosa 6 7 

£. om:;ge«er 10 25 

C albicans f 12 



r\'\^ x o < x \ v vr ^i \ < m 
ss ii 

fiiarics made of Dscro.n, Acrylic arid PTFE were impregnated with a treatment 
solution prepared b> rnbtiag !0Hv \ m n< nut 1 »" x \ reagent alcohol (cordainirig 
silver carbonate, irkiosan an bio lm< i 80% vA OIF (containing 93A and 

1 1 < ( > ! > v !P t « J c - o st 1 io i 1 Hi ] < \ 

<S0D polyureiharse, 0.2% w/v silver carbonate, 0.1% w/v trielosan and 0.5% w/v 
< c .\ * \ 1 he re-ubav ^ah^a, w > \ ^ «. , *< , :;>-y;, 0 x , 0 - 
rnhibs'O.ijrt against 5. aureus and », asfw/Ko.va wexe ■Mcvtmrnd. The <v>aex of 
mhibitinn are shown in Table I L 

TABLE II 



EteOE 20 12 

Acrylk 19 12 

PTFE 18 10 
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i-2 <AN4i ] M n-IODOI MPS SN VI ON 01 

*■ I 4 ^ n. t * 1 , \ v v a , . 
TXnren < e i m k tt >. „ > ! j » \ n.uu;ed\utha 
iiaiuingtriciosan and silvers 

Daeron material was treated with one of tw different treatment 
solutions as follows . 

in a first case, Daeron material was uniform!} spread with, a treatment 
vi umwhk^\ < oi u 1 * <k 1 1 i» •> | <. u , i 

OJ it < os«A SO * 1 I u »ru j r, k vd* 1> k uu a twS un I * 5 
e< net t to so s v i c .« -» n < n s , > s 0 \ 

' ,!u!t f( ^ - I l l h v v * | •> s s p i 1L \s Ul twv,.>\o o rionk-v f* it 
, IkmiiK «k U^u^ U w ^ \ ,1ml, mii.iL.K.x m ! 
polyumtkmm w,to mi isssoo e> ! at i i P ami t or the *,\ o,< urn ,.,«.. >Vi am i Hi 
vves mxe< t chie> th<- > v inn I * ios 

1 1 t secon ease Das ot m iteria! was i nifo t > > e; d wit a 

\ < jj t » \ s , i Jm KO 

>.,.uhonam snievi ,vJl o no > „ ,<•<>' ill . >i 

p h ( <. n ! having final v n < > s of 0.2% w/v silver carbonate. 0.5% < 

J 1 1 M ' ft. f i ! \ i \ n , t | 

polvurelhane 

P 1 u pt ■> v asabt \o was 
0 ' attached to is n tubing, thereby creating a drive line, and dried. This method 
■ «l sK important Ur < , i , , m which tissue ingrowth is intended to oeun after 

u S ( s f n < i , n v j actons i o ah-umd „ 24 ho h K 

m - Np ~ 1 5 » < ' ^ s •< , fs , , v a v <. on 

H > ( k v t ma , h , , ,it , v , m o , ^ e m 

24 hours, '] he /one, of inhihttton ve;v measured after 24 hours, and the results are 
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TABLE 12 

Zones of'fnhibitioi: (mm) 



0.2% Ag 5 CO iy 0.1%TC 16 6 

0.2% Ag,C0 : „ 0. ! % TC, 0.5% CHX 20 1 2 

< di> e«<g» * - n! v ^< effect vas imp ved b\ headdh ttd 
chbrhexidins. 

in related expenvnenis. n >. caffs containing tragrnents 

s v > i >pi treatment* 

solution which is .10% v/v ammonia, 10% v/v reagent alcohol (containing silver 
carbonate, iridosan and eMorhsxidiae) * 80% THF (ccmuunffig 03A m&WD 

W dlU. 0 1 * ^ ' dOs I! » , v v « x \ p< < m . ffltl , mu i 

aotbo.uc I), aed! a dj,« v. si > ^ , t( o V. t.skJ It t 

! s * \ -as ^ ne S% ^ u vo „ot N 



Dacron 
Acrylic 
PIPE 



20 

m 
n 



12 

12 

m 



1 3.0 EXAMPLE: BACTERIAL ADHERENCE ON TR3CLOSAN- 
Sli VfH \ OMh >> Nl E!%%%R> 
Pj A jv;\ \ v ^ , s ' s 

The ability of catheters tmptcgnated with aEEsar; and a silver 
ccnipcumd to resist i $ ihcrence wi ed by in i 
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tuUvr a „ v u J Jx> r\ x o v v v x r ; a 

catheter segments. 

t ! <■ 0 ^ £ S S * \ v v. v 

silver compounds and/or chlorhexidme diaeetate (Cl-lA), using treatment solutions 

^non x t , ,!Ul OTU < s s f H^l h,]ro f tilu dH 

amount < s > e compound m the treatment solution contributed ih - itv n a 
corx < 1 0 ! > <^ men ! i n prised THF and reagent 

tV dn 1 nnw. i . m h , , , , , , , r v , v | ( s S j u i} . ^ m 

ItnctoMiaandBi? t i | n,v <. , .o t , , Jk < { l>0 l( 

fit 'In m i ♦ \ t i K n } | y l 1 1 n 1 d 

reagent akobtd was 30% (v/vj. Where indicated by an asterisk in "labia 16. the solvent 

s i ! vor amm\ the solvent uxpm vo V1 nui 

Aen< < < n K>t a .\ 2: 1 kjoo t u\ o s. > ) o~ V> v t d io ' w-\pe,,meh on a 

d E k t <> s i , i i 

in the THF component and had final concentrations of 3% w/v 93A polyurethane and 
r « Mfv,,) " vm « Oadietc go i'.v.io >ped in the trea ( t no uo-o 
and then drted tdi three In prior to use. 5 > ■> catheter segments were used 

ascoatKils. 

^ v " C ^ se v t O .Uv , ^ v \ ! ill o 

o d. n i m, ml s vo x ^\ko on e.e Jo » 4 > ck 1 . o. ro.on s -o Ma . 
M If* ^ w iltm.Jn s , m , I n »d >v 

*ch O :o i .fui t >.\'vh.^s w r » a o S n mJ * 5° iki- 
i-T ^4% TSB containing 3.0mi of S O 7 ch, S. ^kkrmidisfml at 37X in a rotary 
shaker &x 4 hours I hen the catheters wen removed, blotted rinsed twice in saline, 

l>l ^ <>i > 'XV, , 1 d t s , t < 

tncubaied for 2-1 , . 37 :: C, The colony counts observed o, Table 14 were then 
s • >J O" , , 1 i < 



wo mmm 
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TABLE \4 



Agents 
hi Tw&mmt 



A:> of ! nhc-vr Set i 

1 i ! 



Segments 



6% TO 0.79% 
Ag paraamino 
salicylic acid 

6% TC + 0,8% 

\ k o mo 

acid 

0.75% AgSD •;• 
4% CHA* 



6% TC f 1.5% 
Ag A * A - , 



;A 5 A o AA, 
Ag oxide 

6% TC ?■ 1% Ag 
Paraamino 
benzoic acid 

6% TC -i 0.4% 
Ag C&fbonate 

6% TC f 0.48% 
AgMitr&te 

OA: TC i: 0.4% 
\ { irbonaie- 



control 2 1 
* solution d >es not cot i in ammonia 



enximmc fx-.hwxxs;\e: so. ate oi < ; - „ , 5 tl 

1 > ^ 1 u <. , 1"«s 

\ 1 ernes x s, 

5 1 « ! ! - !i s ° » I accords; t f » ict I t c i 

- «. e\ >e rm.ohed e> some , J \> > un>< . * whose Ik m > e.ueete: 

vVin v * ulat.-J vx aex j x j n |» 5 im » s jiveda 
delaytx .1 mot vbicb cathetet planted in ra r * ys we e 
removed and exposed to bacterial cultures /» v/fro. hi these two sets of experiments, 
10 i! NisK vh! hare shown in lahk >u-s t son u i ot 

i i K S M 0< 0 

I ■ o x rxs v I i the ' ,mt , .cu^m ood the Jojmi s<e 
)! n v n I { j, 

1 h < \ - , s d u C n „ , s 

15 through a 0 5 cm iocurioa jusl above the shoutdei area fhe < athetei was kept m pi -ax. 
aw the trax . su j s . site m * mo a <> n "o •> < s \ s v { n m g 
ID. efti of & aureus per milliliter. The wound was then closed with surgical clips. 
After ten days, the catheters were removed and swab cultures of the insertion site and 
" ' K t k i I ' b w i i v eO » * 0 x , ■ vm 

-0 1 . ! , j h i 1 ,U 05 0 _ , IM 

5 v x ^ > i % I t i s j n ; \ 

In experiments I the '-delayed ^ n u raodeiT catheter 
ok ^ t e<x s eai. , js ; e <- ux \ , \s v t h i .H v s 
v 1 w si x ^ ! , < , s , , „ u^w t t w 

25 isx. t | o- j n xles ten «. x- the eeOK-xx x te v x axe -sx J name with 
saiiae. Then ax j > t ubatco sr. IS t , se < 

of .V epuiermklis > eiWml of < \ -hh adult v m •;• 90% I SB) in a rotary 
xA aker tor tour hoars, The bacterial adherence was determined by s-onieatiog the 
catheters \ drug neuoakn;ig media arxi then n , i on a tryptiease soy agar 
30 plate. 
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r Group 



TABLE 15 

initial K) Day s 

<. 1 4 t ls \ i v Post 



Control 
<> CBA + OAS': 



AgSD 



AgSD 
6% TC -0.36% AgNOj 

6%TC+0,4%Ag,COi 
6% TC + 0.75% AgSD 



ixIO 5 
10 



33 
90 



* coioey ferawtg units ; Cu} per S cm catheter. 



>1G S 
5 x10 s 
! x Iff 

26 
1 x 10 
I x 10* 



^''Vftit m Cixe - Cos j j n K- 

1 s * * u by 

'< Cf V is, mo. -It o 

» » - rd.x-itit) appeared to bo tower t im thai ofcMorhexidrn*; silver 
s s J'int < i chl > Am it t ; i ! j « <. , , i,{ u j 

b> ov,t„, .thesmoa uM)iM!'iiun f <) mxCs! f p Pu iro n *tk >c\Ui< bi 
' 'iUiimn > n nv U n oA A A< pe^rmoooi ieia>v.\1 tut 
? < '3 n bmn ? , re effective in prt ccooo 

mtea >rs Jo! u } i u ^ i h ban k-txv 



14.0 EXAMPA 
BlRESiS 



ABILITY < 

aaclc 



« ^ if *" i i » v ^ ! v 
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1 : t reagent alcohol/ammonium hydroxide, and then : \n\ with Til to produce a 

^^Ml " ! ' >^ , U ,i s, \ , s 

triclosan, chforhexidine, and silver carbonate and coaemwations as specified i« Table 
1 ( below. The patch material wax soaked in treatment !u n ibr 1 hour uader a 
5 " - u }h * - o v ! . , 5 Jjoili «*< ound 

»oi oik and infected nob H i d 10 CftbS « <m« \ftei /chvysathey were 
vuo^d iu« t \r „cn v ^ ,1 < f , „ e,eUv\o,nn>ue 

au<nmn, e*o I v u « , n ^ o, u< 'v< * «v,«Uio 
' v n . ^ n h nun* t nq «piun 

S 0 illustrated by the bacterial adherence data provided in T able 16. 

TABLE 16 



0.25%TC 9,2%Ag/Xh -K>.5 CHX 4 

i.0%l'C-t0,2%Ag ; CO ? | 

is o.$%cm + o.2%a&co> is 

&.5%TC - 0.25HCHA - G.25%CHX 15 

U impregnated 7,6 XW 



As shown ;n Table 16, all of the above group;; with and without 
cibodsexidine were observed to be snnhariy efficacious relative to the control, 
20 nnirapregnated group. 

r > i \avj-' , : \ ux, \ \ \; m rn 

W Id! uhl\l t 01 ii \\ - s 

\ x \^ vj s s r ,,,, 

hSiNGtaiii^RS^h.lhiidi ANTI-JNFlvCTTVF AfiHNTS 

25 

h lot ct i ula. a it! 

e aa o\ 5 a u\vr i , \ > a I 

i i it ^ v r I w a O w ) p ofl as > \; i . 
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i ! K > I s >f t x < N < x 

v < i i S u> < 0 -. ti< cl ~ 

Hk reai^J catheter segme . v.erc hen fed lot 2 au and , i«d A, 
aMsniterohkl activity i» determining! e » nex oi inhibit! a created in cultures fti 
v " - crf >* n ' ' ? ! - t v * ested t 

measuring the /ones oi inhibition produced against £ aureus. . P aemgrnosa, £ 
aerogene* and C. *w after placing the treated material on a trypricase soy agar 
plate seeded with 0.? ml ><t chCmi >« <. ^ ij o i culture < , incubating s > t 
for 24 hours. 

^ j h $<. u» t < h d 

ftekt around a catheter produced h> tlu aJditn n of soluble ant'^aiective agents. 
' * - « m sbio k dor a with he ru 1 *an si vet salt eombma i w q } v. s e ti ;>sn 
otdevt opmmt i mi hb t c a* stant micro fees 

TABLE i? 

Agents in /one; <.T Inhibition (mm) 

Treatment 

Solution 

J ><> > , ( '>,<<>, 



6%TC -0 i%Ag,CO< 
+ 0.5%. Gramicidin 

6% TC + 0.4% A & C0 5 
+ 0.5% Poly mix in 

6% TC * 0.4% Ag,€0 5 
+ 0.5% Norfloxacin 

6% TC 4- 0a% Ae,CCK 
+ 0.5% Suifamyion 

6% TC *■ 0,4% Ag,C0 5 

* ! l h i . " s t 

6%TCTt 0,4%A&CO, 
* NO AN nun >~ U 
f CONTROL) 



34 
17 
19 
12 
21 
13 



6 ? 

M 15 

18 18 

12 13 

5 5 

6 6 



7 
7 
10 
9 

0 
5 
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16.0 KAMI W IMiCROB.l CTi' OF \ < 
jXICLOSxN- \ I \ ^ < jYkJH . \ f j ( p\ a i k «' A 

5 Table II, be \ x t $ , t - , cat 

! ^ «*« k * i!i el »«i M litu 1 

incubated at 37"'C for 24 hours. The results are shown in Table 1 8. 
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TABLE 18 
&?ss.5-.^iJnk?i:Uiaiiio:u:oj 



6% TC - 0.32% Ae 
Oxide 

6%TC-f 1.5%Ag 
Deoxycholate 

2H TC -t 1 H AgSD 4- 
2% CHX 

6% TC - 0,7% Ag 
l< v < „ svPe •< v. c <. 

6% TC 4 0.79% Ag 
PiMaamkio Salicylate 

6%TC-f 0,8% Ag 
AcetylSaiicylate 

0,7% Ag IVaatruao 
Bensoate 

o m Ag 



22 
20 

22 

17 

17 

J? 

19 

19 
3,5 

5.5 



a 

5 

7 

6.S 
7 
4 
& 
9 

W 
16 
7 



5 

12 



0 
0 
6 

7.3 
11 
3 
5 
7 
11 

15, 

ia 

13 
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I !N K J U i - ^ S K v i\k s * v , ! « 

psraaDamobenzoate, silver paraarrJuosalicylate, or silver aeetvlsalscviate resulted in 
unexpected efficacy again ®>as^o >ar« * < of the agent ested 

atone Atss 5 -mo v able 1 S b the s defies a<,h:ew\ii the prestos 
of triciosan in combination wish silver sails, 

N ^ ! x < «> \ %- v uk\ 

s c \ s * < ^ > » x \ > s x — s , x 

I he fo Sow is s , s > , ( , > H 5 < 0 n mn 

l,r 1 s ,on 1 ^ f« u u' k d< << j , , irioi ,Mi'i n t 

shv-nor^iuaJs ^pwvee ammnaohui arto,ir> 

LV \D >r .v. ::■ uir et ! > A ;en wo\ e wu— av.' * i*h n« U jo 

5 ! ' * ^ 1 < . < v on* 

- 4 f« ^ o! n v>< v > n ,< naK s~ s . ! h h t a v \, t ^ > n pei,<J % 

tiiixing 30% v/v alcohol (containing triciosan (TO, diver sulfadiazine (AgSDi, and 

oUn^-.inK 'CHXn^J 70 , . v JHK (containing «Uaod60Dpoiyurotho».v 

S o ^ V - ,i is 51 I ^ <V 

w/v chiorhexidirte, 4% vo'v 93A potyurethane, and 1% w/v 60.O polyurethane. 
* h et f Dacron pk< were ! fonnh pre * t eocnd trcafm k t 
?! < u i t n 5 i i > ^ u ) s ,\ ^ 

) s 0 s I P , } v ^ , ^ S V H ) W 

a control one set of Dacron pieces was treated with a third treatment solution 
son nn i sih U > \ ) ii s s , , „ c al< | 

ori > line TheDacroj es were dried for 24 xtartoam MefobkJ 
testing, 

. < > i ! IS ^ S > 

impregnated with tricicwan arid silver carbonate, t or without salicylic acid or cme 
of Ps derivatives- One set of pol> urethane catheter segments wer £ thereto; dipped m a 
treatment in , prepared by mixing 20% v /v reagent alcohol/; 0% v/v a ^ nn t 
I i I « I » i v , !\ s> ] 

I *> t ( v > ) ^ , j ' n ,ns x , v sv < w , Ul 

3 v/v 9.1A po! eihancand %,s SODpo! e e e othe 
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concentration of 0.5% w/v salicylic acid, 0.5% w/v acetybaiicyiie acid, or 0.5% w/v 
< o ^ acid, respectively (She salicylic acid or derivative ihtrcot heme 

' 3 1 ' !i > i ' ( - , « 5 mm ; ..urea f < o\o i < :^ , * 

H\ dliSk .vV C' < <■ , ! ^ s . 

P Kt ^ J S v tv i v <. v •usnAMj 

lor % *>uj*p » k n ?m uv\> cm 

* I ^ »' N ee 1 pixKitu )k una c Is 

10 - h ^ neoto optica a agar seeded with 5 x 10 s cfu of / < ? 

** \ ' "> , 'k ; s wvuJ bdu ol pin, s 

^ f -% > C ^ « V K 1 ! I i > < 1 Ih! I x i < M»? i 

,! >ph< ic (Dacron) mc cai evic.es cm be rendered infection 

1 1 s ' < s % x , . nOmicrohiaJ 

15: activity. 



Agents in Treatment Solution 

0.1% TO *■ 0 2% AgSD •;■ 0.5% CHX 

*%% !C * O^oAgSn * 0 5%CHX 
* f ^ 0- i klj 

I $% SaiicyileAey 
6% roo.4% *\&COs 

e & K • 0 4 < % { o v c % 
Ha%>^ 

6% TC < 0.4% Ag ; CC0 ~ 0.5% 
Acetylsa'licylie. Acid 

6% IT; • 0 i %\g CO OAS 
, i i»o>aho \ s 



I.me.s oriaicOOica ins;; against P. 
aeruginosa 

i%A«I%lA/A: 

(%d;etcry 

12 
15 
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4! 



Agend m i:xri:^::\ Solution L^DiM\.SUn? . >. . 

Catheters 

0.5% Salicyk. Add „ q 

,! sC ■ v. on v> \ kn, . r (j 

' sl 1 t Vcid - 0 

- < . \ A J ' , \ 5 1 - < , ,j v , x i, um. m »\ HI s \ HONS 

OMOyNDE. „ 

Silver compounds, in particular silver salts and various phenol ;c 
compounds ii \y prolonged an? crobial t y ©f the variou 

^ '^1 ^ ' * < f t v i i < <i 

1 1 so* ti j « 4 v polyurethane m< « 6 1 

hsvku* i « ca-i!hi» aNe'O Hks ^omems wo? placed 

on petti dishes seeded with Pseudomoms aeruginosa. Table 3 illustrates the zone* of 
inhibition o{ P>eudonwr«is aeruginosa owj a three ds> period oi Ag : CO and \g,C 0- 

! }h'«. >b<=oo , o t ^ o s i it ! i * - u ^bao 
i'f M\» ( *<«{ so \ pin el udu^ tcrtsarv cap be >l c«wpan\ t $ 

e.lfeao tot»c.< ox «nl \g u > \.s>)u>,< „ < >o\ n tru^ii ; 

vn i i t K, % hi V s is ^ ^ s Sih.Ts U 

exhibmug prolonged antl-nucrobiai activity. 



WO 00/57933 



6% iriclosaa i<5 iu < ; 
6% PCMX 0,6% AgjC0 5 

61 . p-tmi&xy am\ i phenol - 0.6% \g O > 
0.6% AgjC0 3 



BAY 2. 2 I 

11 10 6 

12 10 ? 

10 0 0 

10 0 0 

10 0 0 



19.0 \ '« <vMJ J ^ " , 

I ! i < < i l MSB" 

rnmm.££mmoQEL polymer 

cr such as polyvinyl pvrrolidone (PVP) to treatment solutions coniammg 
n siiver ^tsuHHi and poSyarerhanes., and i using such solutions; to treat 



- ' v^-si alcohol 

•It « Sk, i J f c i ■> , , Mi < , i , 

* ! ^ ^ * ; i »0 I 1 \^ * OVi «!^< V \ 5 h ' 

v ub naLa t 5 < vu < , j n x , 0{ 

< 1. 5 * < NO it l5s ! { tLoK 

(containing Inclosan and sih > , wh < , > p 

poh ureih me arid 1 A P , \ ing 0 i i :on< en ratio; « 6% wA ti ulosa- u 0 4" « vwv 
Silver carbonate, 3% w/v 601) poivuretbanc. arid 2% w/v PVP. 

^ tv - a 1 * - a ■■ . n ; ' t n^xthu 

tested for antmneroblal activity by measuring the zones of inhibition The 

x ^ 0 s^ 5 no he " * v. v. 1 <v vs ^ ! 

hh t - . sc unmM n , <. > - . , s 
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t 1 » •> ^ ' ! j <■ j > ? ! 

p u per centimeter of eat s s 

are shown Irs Table 21. 



TABLE 21 



6%TCi-0.4%AgXO s 425 H 

• 3 : x.VV\ PU v ]%60DPU 

6%TCt0.4%AgXO ; 39? 18 

*3%6GDPU-t 2% PVP 



In other experiments, the effect of PVP incorporated into a 
h " Hi * t K i » un n J I I « 1 s * t iwir.v r* 
particular, pieces of Dacron were uniformly spread with one of the two fallowing 
treatment solutions; 

' s 1 >• x glf v reagent alcohol 

< notn ciosm ehiorJ , 1 a v a 11 e\k , Ks>. C HX.s 

«< * iadiaiooe) < \ F (cent ig 93A and 60I> poiyur tham 
i n u t ^ t < ot» s ns ? \ ju •> i \ ,hi s s v u, 

n i tbo , «. > , s x > , , , 

polyoreihane. and 1 - 60D < < v< „ h n, or 

(iv) a treatment solution prepared by mixing 10% v/v reagent alcohol 
(containing >\ h > chlorhexidiae diaceiaie (CM A}, ehkahexidme free * tCl-fX) 
^ ' i' k 11k i p Mliiii^ 

ano si a«0 polyvnwienlande P'PVC)}; having final concentrations of 0.2% w/v 

x <■ ! < < iiacet >ase, 0.2% 

w/v silver sulfadimine, 4% w/v 93 A poiyurerhane, l%w/v (SOD potyureibane, 2% w/ 
PVP and 4% w/v PVC 
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Fhe treated Da j v owed to dry i k i < \ 

1 ! 1 - ^ Ol S U ! „ , i - A $ US 

on s >f x iliil ition produced against «S s m £( a cm s 

)laci« treated mater t pti s > » f ,U 
' il <>r yeast culture a; -d men i * * t , , 

5 - 1 > 'i < ! <• t V V , N N , 

l u \i > , Hi i s 1 hb >: 

;b;:.u jl • 1 ^ n t 

fia>«U HrtlCiB ii^BX/cvn v^ K & n RM« vJbiMf^M&a )LX^lkmtM. 

LXI 38? 6S2 1? H,5 14 

OT 420 480 22 1$ 16 



As illustratsd in Tables 21 and 22, the use of a hydrogeS such as PVp In 
a hydrophUic (erg., poiyurethans) or hydrophobic (e.g. , PVC) matrix allows better 
drug release as evidenced by greater zones of inhibition. 

Various > b) catios re citet ht e v i ich e -a bs > oj m> its d >v 
! . as >o- tfuu '»'a\t o 
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CLAIMS 

L ^ i M i \ \ K N - j ) 

containing medical article, for an effective period of tiise, to a Maimers!; solution 
comprising between about 0 * and 1.5 percent of a » s« and K ^ees J<on 0, 1 
id 20 percent t e o<- n where the treatment It ! and the medical article do not 

,<< c s ■> ! \ 'K * - !\N , d' 



2. f v uotdmfeuivo m j, t , , v! < sn { vmem dk ; urn m 

Bole O u fO, v 5 "> s, s l( o > , HM H o i \«V>AB.1\U'<) „d 

5 percent. 

d- HiCu ,\ , ; ,* a vJi, ! on u\J<im : v, d e uk nib - 



4, Fheant 

wMok further compri ses ah ^twnta^story agent, at a concentration of between 
about 1 and 5 percent. 

;l5 5 - Tne anti-mfecove medical article of claim 4. where the ami- 

i i lime. 5 . ' s > sn i v *. . nv. n , ^ dtv'ao 

6- I h ) f is u ^ J , , , K m 

soindoo further e additional anmnierobial agent. 

?■ ? v v ^ , < in 1 <. 

20 i t f l i aacm >s xdecn\l ) ihe gnnm co>tv«.n»^ . n , \ mi ^n 
! , n i o \ , tile m 

« n m 
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^luK<<nm , > * » ^ about a n k<.m U v 

or hydrophobic polymer. 

9. 'Use amrootective medial article of claim ! which is a 
5 wlyieiiafiuofoetl nci 

10 - ^ o K - -ous.r va ok coc it ' t\u<en ubout H>0 

^ ! »> v > ' ' t v » w , ^ nUlM 

tnicrogr&ms o silve per a timete v> ere the ca eter doe.- sot c< tain 
- < > or a hi s in salt. 

30 11. v ( ^ , ! 

v} : w i f \ \ix njv. <. il rtA d<r j i w! u {to . ini. to a 

1 S! " «> >ri i b« *»cc» about 1 ,5 prom of a silver salt and 

between about 0. 1 and 20 percent tnclosam where the treatment solution and the 
medical article do sot contain ciborhexidme o:t a chlorhexidine salt. 

15 1:1 - nod . « \ \m h s hese ! i - nt so i * u t 

tmptise n ganu kl at a o icentra >n o etwee hout.0 ad 5 percent 

$3. tnt >> . iuo ' ' wuu \ o mm, utd 

14. I in ssvibod o: ehnm j ! \xh-.-ic the ncdnvn* soio.non further 
composes an axitnnwiarnmstory agent, at a concentration of between about 1 and 5 
20 percent 



^ Fh nil n > S 1- n ro j.mJk is*, 

acid or a herb .Owe thereof. 



■ wo mmn p< r/i sue i^o'*? 

4? 

16. The method of claim 1 1 , where the treatment solution fimher 
ttmpriaes an addition! antimicrobial agent 

17 ' n n> ^ ^ u 1 I ^ s J iv a ^ sv ts 

xectcd toi ikm<>np o « i 5 » >h \ » > > , n . vm s»! onwon 

5 t o v\i , 1 . t x e.re^^eua^ t t uux »un 

IS. The method 01 claim » ! . ^ »c d;e treatment < duaen further 
comprises between about 1 and 5 percent of on. oi more hydn phiik 01 hydrophobic 



u Hi* netkx tfoia srethepoi ;e ontain ? edieal artkk 

20 An anti-infective medics iri -reparsd b} tposing a poiymer- 
comaini«g medical article, for an effective period of time, to a treatment solution 
comprising between about 0 3 md LS percent of a si x pomv 1 wees 
about 0.1 and 20 percent ol a chlorinated phenol where the ehhirmamd phew A is not 
15 vriciosan. 

1'boa ink e medi rt c < claim 2 where the chlorinated 
m, 0 \ , 5 , <^ t x , t I 

22. Art amhanfecbve medical article prepared by exposing a polymer- 
iX;i; medtcaia s > effect 5 >d of firm nt« tion 

20 v 0 su % Ji t n t m \ s. \ - < v , > >, ^ e 1 xit 
md 20 percent triebsan 1 hevw<: < i> ere< vdroge 

23. • v hart 
t una >o aa \ s ee; comps nee 



WO 90/57933 
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M „ it* ^ ,\ medical a I o« 2- s t h 

comprises polyvinyl pyrrolidine. 

eompris xtween about 0 nd 5 e 1 il com? ad, between about 0. 1 
and 20 pe.rce.rn of triclosam and I jtween ihout " and 5 percent of an ante 
inflammatory agent. 

26. The ami-hifecii ve medical article of claim 25, where the anti- 
mihnnmatory agent is salicylic acid or a derivative thereof 

^ 'n ! i ^ * v it 

so utioa ferthes < . 

St. The anti-infective medical article of claim 27, where the additional 
antimicrobial agent is selected from the group consisting of cbiorhexidine, a 
ehlorhexidine salt, gramicidin, polymtxim norfloxacin, tmifemyloa. 
poh iK.xa^ *eth> te n N» u ufe.ie ike i line, hen?aik *nium chloride and rlfampicin 

29. The anti -infective medical article of chum 25 which is a 
poiyieiraihioroethyiene graft. 

' A method or preparing an <. k< medical article, comprising 

5 » t o t h ( s i <. v t * nt o 

** ft « < ^1 i » xi <. •> ! > > * s - , s u »onn< 

and between about 0.1 and 20 percent of a chlorinated phenol, where the chlorinated 
phenol if no! irtciosan 

lhere,-m< i< Jjn^vs m tin- cH'.oh: j P ts 

N'.C PK,^ ^ 
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32. I'XU.fpn i sn ,U Ji, lt \ n>n no, 

' f'^'Mv - « * vlv <. J v ». v nc 0< 

h * g between ut 0. i and 5 percent of a roet i p< j 

beh\eemmau > tx \i \ i nem t<b we \ s 5 puaulj 
hvdrogel 

method f cla m a c ♦ s VCi 

compound, 

Ki Hk m no, ow . ^ ' h \ , , ;r „ s 

n y\ p; . one 

35. A method of preparing an antwnfccuve medical article comprising 
1 50 ! rtuiN Oka k. x odoU<m n 

treatment solution comprising etwee shout 0. ; and 5 percent of a s 
between about 0.1 and 20 percent ol trielosatx and between about ! and 5 percent of 
i i inth «maton 

Fhe an d ol J, m 35, o iei tlx atu lammatory agent i m 
acid or a derivative thereof 

' M , J , , a k - , f m u'Jse 

comprima an additional antnaaroblai agent. 

311 The method of claim 34. where the additional antimicrobial agent is 
% - !< > ' N - vK em - re < a mm m >, , , <.k, eurei ahn 
t uo vi m Ik ( i v t J < p \\ t mh , - m . n\ 

beexaikamnmi chloride and mbmon m 
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